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SECTION-A
Short Questions :(2 Marks)
1). Define the term thermal engineering.
2). What is meant by thermodynamic system? How do you classify it? 
3). Differentiate closed and open system
4). What is meant by thermodynamic property?
5). Differentiate Intensive and Extensive properties.
SECTION-B
Questions  upto 200 words :(10 Marks)
6). A fluid is confined in a cylinder by a spring –loaded, frictionless piston so that the pressure in the fluid is a linear function of the volume (p=a+bV). The internal energy of the fluid is given by the following equation-U=34+3.15pV, Where U is in kJ, p in kPa, and V in m3. If the fluid changes from an initial state of 170 kPa ,0.03 m3 to a final state of 400 kPa, 0.06 m3, with no work other than that done on the piston, find the direction and magnitude of the work and heat transfer.
7). In a cyclic process, heat transfers are +14.7kJ , - 25.2 kJ, - 3.56kJ and + 31.5kJ. What is the net work for this cyclic process?
8.)The limiting value of the ratio of the pressure of gas at the steam point and at the triple point of water when the gas is kept at constant volume is found to be 1.36605. What is the ideal gas temperature of the steam point?
9).The piston of an oil engine, of area 0.0045 m2, moves downwards 75 mm drawing in 0.00028 m3 of fresh air from the atmosphere. The pressure in the cylinder is uniform during the process at 80 kPa, while the atmospheric pressure is 101.325 kPa, the difference being due to the flow resistance in the induction pipe and the inlet valve. Estimate the displacement work done by the air finally in the cylinder.
10).An engine cylinder has a piston of area 0.12 m3 and contains gas at a pressure of 1.5 MPa. The gas expands according to a process which is represented by a straight line on a pressure-volume diagram. The final pressure is 0.15 MPa. Calculate the work done by the gas on the piston if the stroke is 0.30 m.
11).During one cycle the working fluid in an engine engages in two work interactions: 15 kJ to the fluid and 44 kJ from the fluid, and three heat interactions, two of which are known: 75 kJ to the fluid and 40 kJ from the fluid. Evaluate the magnitude and direction of the third heat transfer.
12).The water is stirred in a conducting chamber. During the process 1.7 kJ of heat are transferred from the liquid to the surroundings, while the temperature of the liquid is rising to 15°C. Find ΔE and W for the process.
13). A new scale N of temperature is divided in such a way that the freezing point of ice is 100°N and the boiling point is 400°N. What is the temperature reading on this new scale when the temperature is 150°C? At what temperature both the Celsius and the new temperature scale reading would be the same?
14). The piston of an oil engine, of area 0.0045 m2, moves downwards 75 mm, drawing in 0.00028 m3 of fresh air from the atmosphere. The pressure in the cylinder is uniform during the process at 80 kPa, while the atmospheric pressure is 101.325 kPa, the difference being due to the flow resistance in the induction pipe and the inlet valve. Estimate the displacement work done by the air finally in the cylinder.
15). A mass of 1.5 kg of air is compressed in a quasi-static process from 0.1MPa to 0.7 MPa for which pv = constant. The initial density of air is 1.16kg/m3. Find the work done by the piston to compress the air.
16). 1.5 kg of liquid having a constant specific heat of 2.5 kJ/kg K is stirred in a well-insulated chamber causing the temperature to rise by 15°C. Find Δ E and W for the process.
17). A system composed of 2 kg of the above fluid expands in a frictionless piston and cylinder machine from an initial state of 1 MPa, 100°C to afinal temperature of 30°C. If there is no heat transfer, find the net work for the process.
SECTION-C
Very Long Questions :(15 Marks)
18). The temperature t on a thermometric scale is defined in terms of aproperty K by the relation
t = a ln K + b ,Where a and b are constants. The values of K are found to be 1.83 and 6.78 at the ice point and the steam point, the temperatures of which are assigned the numbers 0 and 100 respectively. Determine the temperature corresponding to a reading of K equal to 2.42 on the thermometer.
19). The properties of a certain fluid are related as follows:
u = 196 + 0.718t
pv = 0.287 (t + 273)
Where u is the specific internal energy (kJ/kg), t is in °C, p is pressure (kN/m2), and v is specific volume (m3/kg). For this fluid, find cV and cP.
20). A gas of mass 1.5 kg undergoes a quasi-static expansion which follows a relationship p = a + bV, where a and b are constants. The initial and final pressures are 1000 kPa and 200 kPa respectively and the corresponding volumes are 0.20 m3 and 1.20 m3. The specific internal energy of the gas is given by the relation u = l.5 pv – 85 kJ/kg. Where p is the kPa and v is in m3/kg. Calculate the net heat transfer and the maximum internal energy of the gas attained during expansion.
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